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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 . 1 1 4, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth jn 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
3/31/2006 has been entered. 

Response to Amendment 

2. Applicant's amendment, filed 3/31/2006, has been fully considered by the 
examiner. The examiner notes the amendment to claims 1 and 15 and the addition of 
new claims 22-29. Claims 2-29 are pending in the instant application. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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4. Claims 2, 4, 9, 11-15, 17-20, and 29 are rejected under 35 U.S.C. 102(e) as 
being anticipated by US Patent 6203862 by Bluck et al., hereafter Bluck. 

Bluck discloses a method for processing a work piece discloses providing a 
processing chamber with a work piece, including a first processing zone and a second 
processing zone (figure 1 ). Bluck discloses continuously switching between outputting 
the plasma-forming component into the first zone without outputting into the second 
zone and outputting into the second zone without outputting into the first zone (figure 2- 
3, column 2, lines 35-39, column 4, lines 15-43). Bluck discloses the time multiplexing 
technique to supply plasma forming ion gas from a single source, therefore Bluck 
alternates during generation of plasma (Column 3, lines 50-58, Column 4, lines 34-42). 
Additionally the examiner notes, sustaining a plasma does not require a time limit for 
sustaining, only that a plasma is present during the continual switching, and plasma is 
broadly a gas that contains ions and electrons and it is the examiners position that 
during the process of Bluck some amount of plasma exists within the process chamber 
during the switching between the chamber zones. 

Claim 4: Bluck discloses different times to the first and second zones (Column 4, 
lines 45-50). 

Claim 9: Bluck discloses using a single component source (figure 1 ). 
Claims 1 1 and 18: Bluck discloses providing a plasma forming component of 
energy (Column 3, lines 50-58). 
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Claim 12: Bluck discloses producing an electric field inside the process chamber 
(column 3, lines 19-34.) 

Claim 14: Bluck discloses releasing gaseous material inside the process 
chamber (Figure 1). 

Claims 19 and 20: Bluck discloses providing the first plasma-forming component 
(gas) into the chamber alternately into each of the zones and also discloses providing 
energy alternately into each of the zones to form the plasma (Column 3, lines 50-58, 
Column 4, lines 34-42). 

Claim 29: Bluck discloses outputting the plasma source the same distance from 
the workpiece (Figure 1 ). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 8, 16, 21, and 25-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bluck in view of US Patent 5522934 by Suzuki et al., hereafter 
Suzuki. 

Bluck teaches all the limitations of these claims as discussed above, and 
additionally discloses multiple plasma sources on the same side of a substrate to 
deposit a film using the same time multiplexing technique (Column 2, lines 20-38). 
However, the reference fails to disclose providing a central zone and an outer zone 
during deposition. 

However, Suzuki, teaching of a method for plasma depositing a layer onto a 
substrate, discloses including multiple plasma sources on the same side of the 
substrate including, plasma gas injection holes located closer to the center and 
additionally plasma gas injection holds located at an outer area (Column 7, lines 37-67). 
Suzuki discloses such a formation provides uniformity of film formation as well as 
keeping a high efficiency (Column 7, lines 37-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify Bluck to provide a central zone and outer zone during 
plasma deposition as suggested by Suzuki to provide a desirable film deposition with a 
reasonable expectation of success because Suzuki discloses providing plasma sources 
near the central region and outer regions on the substrate is known in the art to provide 
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film uniformity and sustain film forming efficiency and therefore would reasonably be 
expected to effectively provide those benefits for the plasma deposition process as 
taught by Bluck. 

Claim 25: Bluck discloses delivering the plasma-forming component to the 
process chamber continuously (Figure 2). 

8. Claims 2-9, 12-17, 19, and 22-24 rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent 6009830 by Li et al., hereafter Li. 

Li discloses a method for processing a work piece with a gaseous plasma- 
forming component from a single component source comprising providing a work piece 
in a process chamber with two zones, an outer periphery zone and a central zone 
(Column 3, lines 1-5). Li discloses outputting the components to the second (periphery) 
zone without outputting the component to the first (central) zone (Column 5, lines 45- 
48). Li discloses providing various components to the periphery zone and central zone, 
including a second plasma-forming component from a second source (Column 6, lines 
14-16). Li discloses providing an electric field in the plasma chamber (Figure 1, column 
3, lines 26-28). Li discloses an external electrode (24) (figure 2). 

Li does not disclose outputting the component into the first process zone without 
outputting into the second processing zone and continuously switching between the two 
to effect the concentration of the component. 

However, Li discloses, at column 6, lines 42-57, the desire to control the balance 
of species distribution around the chamber among ions, radicals, and by products by 
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controlling the flow rate into the zones of the chamber. In addition Li discloses providing 
any gas combination to be supplied into either zone by controlling mass flow rate and 
valves (Column 5, lines 10-18). It would have been obvious to control the amount of 
species distribution in the chamber by controlling the flow rates of the gases to each 
region, including not flowing the components, by continuously and alternatively 
switching the gas flow rate between no flow and flow between the different regions 
because by doing so one would have reasonably been expected to provide desired 
control of distribution and uniformity of the ions and radicals. The examiner notes, 
sustaining a plasma does not require a time limit for sustaining, only that a plasma is 
present during the continual switching, and plasma is broadly a gas that contains ions 
and electrons and it is the examiners position that during the process of Li some amount 
of plasma exists within the process chamber because the process of Li discloses control 
over the ion concentration. 

As to controlling ratio of gas components to each zone and the timing for 
providing each component, these factors would clearly affect the amount of distribution 
of ions and radicals produced as these affect the amount of gas present for the 
production of such ions and radicals, therefore it would have been obvious to control 
these facts to control the distribution. Wherein the controller of Li is connected 
independently to each of the gas source lines and therefore they are controlled 
separately. 
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9. Claims 1 1 and 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Li in view of US Patent 61 13731 by Shan et al., hereafter Shan 

Li teaches all the limitations of these claims as discussed above in the 35 USC 
103(a) rejection above and discloses the desire to control the distribution of ions and 
radicals throughout the process chamber but Li fails to discloses providing controlling 
energy in the first and second zones. 

However, Shan discloses a plasma chamber including controlling the energy 
throughout the process will result in control of the ion distribution and increase spatial 
uniformity, thereby reducing the risk of damage to the substrate. 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Li to selectively control the energy within the plasma chamber as taught by Shan with 
the reasonable expectation of improving ion distribution throughout the process 
chamber and reap the benefits of reducing the damage to the substrate during 
processing. 

Allowable Subject Matter 

10. Claim 28 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

1 1 . The following is a statement of reasons for the indication of allowable subject 
matter: None of the prior art cited or reviewed by the examiner clearly discloses two 
time multiplexing operation, which are different from eachother, to supply gas and/or 
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energy to the inner and outer section of the process chamber to process a 
semiconductor wafer. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Turocy whose telephone number is (571 ) 272- 
2940. The examiner can normally be reached on Monday-Friday 8:30-6:00, No 2nd 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



David Turocy 
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